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— 1 amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 

70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 
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1. Basis uf the report _ 

""; \Viih7eg3rd to the elements if ihc international application:* 

| | the international application as originally filed. 

[X] the description, pages 1-42, as originally filed. 

pages , filed with the demand, 

pages , received on with the letter of 
!"X] the claims, pages , as originally filed. 

pages , as amended (together with any staiement) under Article 19, 

pages , filed with the demand, 

pages 43-45 , received on 18 March 2005 with the lener of 17 March 2005 
jY] the drawings, pages 1/14-14/14 , as originally filed. 

pages , filed with (he demand, 

pages , received on with the lener of 
[*X] the sequence listing part of the description: 

pages 1-8, as originally filed 

pages „ filed with the demaud 

pages , received on with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | (he language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

[ | the language of publication of the international application (under Rule 48.3(b)). 

1 I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55 .2 

— and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

preliminary examination was carried out on the basis of the sequence listing: 
[ | contained in the international application in written form. 

[ | filed together with the international application in computer readable form. 

[~ | furnished subsequently to this Authority in wrincn form. 

| [ furnished subsequently to this Authority in computer readable form. 

| [ The statement that the subsequently furnished written sequence listing docs not go beyond the disclosure in the 

international application as filed has been furnished. 
[ | The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished 

4. The amendments have resulted in the cancellation of; 

| | the description, pages 

P") the claims, Nos. 

| | the drawings, sheets/fig. 

5. I I This report has been established as if (some of) the amendments had not been made, since they have been considered to 

— go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



Replacement sheets wAic/i have been furnished to the receiving Office in response to an invitation under Article 14 ore referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 1 6 and 70. 1 7). 

Any replacement sheet containing such amendments must be referred to under item I and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to nov, :\. inventive step or industrial applicability; citations 
and explanations supporting such statement 



I. Statement 



Novelty (N) 


Claims 




YES 




Claims 


1-22 


NO 


Inventive step (IS) 


Claims 




YES 




Claims 


1-22 


NO 


Industrial applicability (lA) 


Claims 


1-22 


YES 




Claims 




NO 



2. Citations and explanations (Rule 70.7) 

According to the Attorneys response and in light of the specification when read as a w hole, the invention is seen 
to reside in an artificial chromosome comprising cencromeric/neoccntromcric DNA lacking osatellite repeat 
DNA and containing an expressible heterologous nucleic acid. It appears that the neocentromeric region is 
transcriptionally active as it lacks a-satellite DNA. Said neocentromeric region is defined in humans as 
encompassed by S/MAR and comprising S/MAR. CENP-H, CENP-A, HP la and other essential centromeric 
proteins (p. 1 3 Lines 22-25). 

Claims 1-7 relate to isolated nucleic acids comprising a nucleic acid corresponding to a centromeric or 
neocentromeric region of a higher eukaryotic chromosome comprising an expressible heterologous nucleic acid 
inserted in or proximal to said centromeric/neocentromeric region wherein the centromeric/neocentromeric is 
devoid of o>satetlite DNA and the heterologous nucleic acid is expressed in a cell. 

Claims 8-14 relate to an artificial or engineered chromosome comprising an expressible heterologous nucleic 
acid inserted in or proximal to a centromeric/neocentromeric region wherein the centromeric/neocentromenc is 
devoid of a-satcllite DNA and the heterologous nucleic acid is expressed in a cell. 

Claims 15, 16 arc relate to modifying the phenotype of a eukaryotic cell by inserting a genetic sequence capable 
of modifying the. genome of the cell into a centromeric or neocentromeric region of a chromosome or artificial 
chromosome wherein the centromeric/neocentromeric is devoid of a-satellite DNA and in the case of an artificial 
chromosome, inserting it into a cell. 

Claims 17 and 18 relate to genetically modified eukaryotes comprising the artificial chromosome of claims 8 or 
14 or having the modified phenotype of claims 15 or 16. 

Claims 19-22 relate to methods of gene therapy comprising inserting a genetic sequence capable of modifying 
the genome of the cell into a centromeric or neocentromeric region of a chromosome or artificial chromosome 
wherein the centromeric/neocentromeric is devoid of a-satcllite DNA, and in the case of an artificial 
chromosome, inserting it into a cell. 



The following citations have been taken into account for the purposes of this opinion: 
Dl: US 6348353 
D2; WO 2000 055325 
D3: WO 1998 051790 ' 

D4; Wong et at. 2002. Gene Therapy. 9:724-726 
D5: Saffery et al. 2001. PNAS. 98(10):5705-5710 

Continued on Supplemental Sheet 
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VIII. C erlain observations on Ihe international application 



The : .Sowing observations on (lie clarity of the claims, description, as:.: drawings or on the question whether the claim? arc fully 
supported by ihe description, are made: 

It is noicd that the nucleic acid of claim I is no; "isolated", yet the dependent claims refer to the "isolated" nucleic acid 
of claim I. It may be that the term "isolated" was meant lobe included in claim 1. Furthermore, as claimed the claim 
includes within its scope naturally occurring cencromeric/neocentromeric regions which has implications with 
regard to novelty and inventive step. 
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D6: Willard et al. 2001. PNAS. 98(10):5374.53?< ; 

D7: Choo et al. 2001. TRENDS in Molecular Medicine. 7(6):235-237 

D8: Saffery et al. 2002. Journal of Gene Medicine. 4(: :5-l3 

D9: Brown et al. 2000. TIBTECH. 18:218-223 

NOVELTY(N) AND INVENTIVE STEP(IS) 

Claims 1-22 arc novel and inventive in light of Dl, D2 and D9 as these citations disclose anificial chromosomes 
containing oesatellite DNA which is excluded from the applicant s claimed invention. 



Claims 1-22 lack novelty and an inventive step in light of D3. 

D3 discloses the isolation and characterisation of a region of human chromosome termed mardcl 10 which is 
characterised as a neoccntromcre which contains no substantial ©-satellite repeat DNA (p.3 Lines 19-30). Further 
disclosed is the use of this neoccntromere in genetic constructs (artificial chromosomes) which also contain 
heterologous DNA encoding products of interest (p.21 Line 20 - p.22 Line 8, Examples 13-17), an origin of replication 
and telomeric sequences such that when introduced into a cell the chromosome is capable of replication and 
segregation. Also disclosed is the use of such artificial chromosomes in gene therapy. 

D3 appears to disclose the applicant's neoccntromere and its use in the production of artificial chromosomes for gene 
therapy While the instant claims refer to specific genes and or binding proteins, it is considered that they are inherently 
present in the neocentromeric region characterised in D3: Hence these additional features.do not d.stmgu.sh the 
claimed invention from that of D3. Furthermore the heterologous gene need only be proximal to the centromenc region 
which is seen as encompassing the positioning of such a gene in the artificial chromosome of D3 (See for example 
ppl3-23, Examples).Thus it appears that all the essential features of the applicant's claimed invention are disclosed. 
Hence claims 1-22 lack novelty. 

Furthermore there does not appear to be any surprising properties attributable to applicant's invention that distinguish it 
from the disclosure of D3. Thus there is not considered to be any inventive merit in utilising known neocentromeric 
regions for their known properties. Hence claims 1-22 lack an inventive step in light of D3. 

Claims 1 -22 lack an inventive step in light of each of D4-D6. 

D4-D6 each teach the use of mardel (10) neocentromcrcs in the production of artificial chromosomes which are 
suitable for the expression of heterologous genes to aid gene therapy and are substantially devoid of a-satellite DNA. 
While D4-D6 do not explicitly disclose a heterologous gene containing construct, they do teach that the 
minichromosomes would be suitable for such a use. Hence a PSA in light of the problem to be solved, seen as the 
identification of target areas within human chromosomes for the insertion and expression of heterologous genes, would 
be directly lead to the applicant's claimed invention from the teaching of each of D4-D6. Thus in the absence of 
surprising advantages or difficulties overcome by applicant's invention, the claimed invention lacks an inventive step 
in light of each of D4-D6. 
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Claims 1-22 lack an inventive step in light of each of D7 and D8 when read in the light of D5. 
07 and D8 each provide a review of human artificial chromosomes ar.d their importance in providing defined vectors 
for use in gene therapy. Each leach the use of neocentromeres lacking (^satellite DNA in the production of such vectors 
and refer to D5 for specific details in the construction of suitable vecLors. Thus when the teachings of D7 or D8 arc 
combined with that of D5, the claimed invention lacks an inventive step. 



INDUSTRIAL APPLICABrUTY(IA) 

Claims 1-22 meet the requirements of the PCT in regard to industrial applicability. 



For™ PCT/IPEA/409 (Supplemental Sheet (2)) 



